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(54) DRIVE WHEEL SLIP CONTROL DEVICE 
(57)Abstract: 

PURPOSE: To prevent overheating of an exhaust gas 
purification device when an engine output is reduced, in 
a drive wheel slip control device. 
CONSTITUTION: In stationary operating conditions, a 
table 1 is selected and, according to increase in slip ratio 
output by an overslip detecting means of drive wheels, 
an engine output is reduced progressively by an ignition 
retard, air-fuel ratio leaning of all cylinders, and a means 
including combination of air-fuel ratio leaning with fuel 
-eutr-When-a condition-in whieh-both-an-engine speed- 
and a slip ratio exceed a specified limit continues for a 
specified period, a table 2 is selected and an engine 
output is reduced progressively by a means not including 
the ignition retard and the air-fuel ratio leaning of all 
cylinders, whereby overheating of an exhaust gas purification device can be prevented. Also, 
in place of the condition in which both the engine speed and the slip ratio exceed specified 
limits continues for a specified period, even if timing for switching over from the table 1 to the 
table 2 is set at a time when the floor temperature of the exhaust gas purification device 
exceeds a specified limit, the overheating of the exhaust gas purification device can be 
prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a sensor (31 32) whenever [ speed-of-drive- wheel / which detects whenever / speed-of- 
drive-wheel / of vehicles ]. A superfluous slip detection means to detect a superfluous slip of a driving 
wheel based on an output of a sensor (31 32) whenever [ speed-of-drive-wheel ], and to output a slip 
value according to a degree of this superfluous slip (30) An engine power reduction means to reduce an 
output of an engine (1) which has a catalyst-type exhaust gas purifying facility (14) based on engine 
power reduction mode set up beforehand and said slip value (5) It is the driving wheel slip control unit 
equipped with the above, and the condition that an engine (1) rotational frequency exceeds a 
predetermined value, and said slip value exceeds a predetermined value is characterized by having a 
mode switch means (5) which switches said engine power reduction mode to the exhaust gas 
temperature degraded mode to which exhaust gas temperature is reduced from the normal mode, when 
predetermined time pas 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is a sensor (31 32) whenever [ speed-of-drive-wheel / which detects whenever / speed-of- 
drive-wheel / of vehicles ]. A superfluous slip detection means to detect a superfluous slip of a driving 
wheel based on an output of a sensor (31 32) whenever [ speed-of-drive-wheel ], and to output a slip 
value according to a degree of this superfluous slip (30) An engine power reduction means to reduce an 
output of an engine (1) which has a catalyst-type exhaust gas purifying facility (14) based on engine 
power reduction mode set up beforehand and said slip value (5) It is the driving wheel slip control unit 
equipped with the above, and the condition that an engine (1) rotational frequency exceeds a 
predetermined value, and said slip value exceeds a predetermined value is characterized by having a 
mode switch means (5) which switches said engine power reduction mode to the exhaust gas 
temperature degraded mode to which exhaust gas temperature is reduced from the normal mode, when 
predetermined time passes. 

[Claim 2] Whenever [ speed-of-drive-wheel / which detects whenever / speed-of-drive-wheel / of 
vehicles / which is characterized by providing the following ] A sensor (3 1 32), A superfluous slip 
detection means to detect a superfluous slip of a driving wheel based on an output of a sensor (31 32) 
whenever [ speed-of-drive-wheel ], and to output a slip value according to a degree of this superfluous 
slip (30), A driving wheel slip control unit equipped with an engine power reduction means (5) to reduce 
an output of an engine (1) which has a catalyst-type exhaust gas purifying facility (14) based on engine 
power reduction mode set up beforehand and said slip value A floor tempereture sensor which detects a 
floor tempereture of said exhaust gas purifying facility (14) (15) A mode switch means which switches 
said engine power reduction mode to the exhaust gas temperature degraded mode to which exhaust gas 
temperature is reduced from the normal mode when a floor tempereture which the floor tempereture 
sensor (15) outputs exceeds a predetermined value (5) 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the driving wheel slip control unit applied to the 
vehicles especially equipped with the catalyst-type exhaust gas purifying facility about the driving wheel 
slip control unit which reduces an engine output, when the superfluous slip of a driving wheel is 
detected. 
[0002] 

[Description of the Prior Art] When the slip value of a driving wheel increases exceeding a 
predetermined value that it should prevent that a driving wheel carries out a superfluous slip at the time 
of start of vehicles and acceleration, in the so-called traction control which reduces an engine output and 
controls said superfluous slip, what is used combining ignition retard control, Air Fuel Ratio Control, 
and fuel cut control as an engine output reduction means is known (refer to JP,2- 157440, A). 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, if it is in the engine equipped with the catalyst- 
type exhaust gas purifying facility, when the floor tempereture of the exhaust gas purifying facility rises, 
not only the purification engine performance of exhaust gas falls, but there is a possibility that the 
exhaust gas purifying facility itself may be damaged by overheating. Therefore, if ignition retard control 
and Air Fuel Ratio Control are performed continuously that an engine output should be reduced like 
before, since exhaust gas temperature rises and a bad influence may attain to an exhaust gas purifying 
facility, the cure is needed. 

[0004] This invention was made in view of the above-mentioned situation, and aims at reconciling an 
engine output control and protection of an exhaust gas purifying facility in a driving wheel slip control 
unit. 
[0005] 

[Means for Solving the Problem] In order to attain said purpose, this invention whenever [ speed-of- 
drive-wheel / which detects whenever / speed-of-drive-wheel / of vehicles ] A sensor, A superfluous slip 
detection means to detect a superfluous slip of a driving wheel based on an output of a sensor whenever 
[ speed-of-drive- wheel ], and to output a slip value according to a degree of this superfluous slip, In a 
driving wheel slip control unit equipped with an engine power reduction means to reduce an output of an 
engine which has a catalyst-type exhaust gas purifying facility based on engine power reduction mode 
set up beforehand and said slip value When predetermined time passes [ the condition that an engine 
rotational frequency exceeds a predetermined value, and said slip value exceeds a predetermined value ], 
It is characterized [ 1st ] by having a mode switch means which switches said engine power reduction 
mode to the exhaust gas temperature degraded mode to which exhaust gas temperature is reduced from 
the normal mode. 

[0006] Moreover, a superfluous slip detection means for this invention to detect [ a sensor and 
whenever / speed-of-drive-wheel ] a superfluous slip of a driving wheel based on an output of a sensor 
whenever [ speed-of-drive-wheel / which detects whenever / speed-of-drive-wheel / of vehicles ], and to 



http ://www4 . ipdl .j p o . go . j p/cgi -bin/ tran__web_cgi_ej j e 



3/10/2004 



Page 2 of 8 



output a slip value according to a degree of this superfluous slip, In a driving wheel slip control unit 
equipped with an engine power reduction means to reduce an output of an engine which has a catalyst- 
type exhaust gas purifying facility based on engine power reduction mode set up beforehand and said 
slip value When a floor tempereture which a floor tempereture sensor which detects a floor tempereture 
of said exhaust gas purifying facility, and its floor tempereture sensor output exceeds a predetermined 
value, It is characterized [ 2nd ] by having a mode switch means which switches said engine power 
reduction mode to the exhaust gas temperature degraded mode to which exhaust gas temperature is 
reduced from the normal mode. 
[0007] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 

[0008] Drawing 1 is the whole driving wheel slip control unit block diagram by the 1st example of this 

invention, for example, the throttle valve 3 is formed in the middle of the inlet pipe 2 of the 5 -cylinder 

engine 1. The throttle-valve opening (thetaTH) sensor 4 is connected with the throttle valve 3, the 

electrical signal according to the opening of the throttle valve 3 concerned is outputted, and the 

electronic control unit 5 for engine control (henceforth "ENG-ECU") is supplied. 

[0009] some of inlet valves in which no fuel injection valve 6 of between an engine 1 and throttle valves 

3 and two inlet pipe is a drawing example it is prepared in the upstream for every gas column, and 

while each injection valve is connected to the fuel pump which is not a drawing example, it connects 

with ENG-ECU5 electrically, and the valve-opening time amount of fuel injection is controlled by the 

signal from ENG-ECU5 concerned. 

[0010] The ignition plug 16 prepared for every gas column of an engine 1 is electrically connected to 
ENG-ECU5, and ignition timing thetalG is controlled by ENG-ECU5. 

[001 1] On the other hand, the absolute-pressure signal of a throttle valve 3 which the absolute-pressure 
(PBA) sensor 7 in an inlet pipe is formed immediately down-stream, and was changed into the electrical 
signal by this absolute-pressure sensor 7 is supplied to said ENG-ECU5. 
[0012] The engine-speed (Ne) sensor 10 is attached in the cam shaft perimeter or the crankshaft 
perimeter which an engine 1 does not illustrate, a pulse (henceforth a M TDC signal pulse") is outputted 
whenever [ predetermined crank angle ] for every rotation of the crankshaft of an engine 1 in a location, 
and the signal pulse is supplied to ENG-ECU5. 

[0013] The catalyst-type exhaust gas purifying facility 14 is arranged at the exhaust pipe 13 of an engine 
1, and purifies components in exhaust gas, such as HC, CO, and NOx. In the exhaust gas purifying 
facility 14, it is the floor tempereture TCAT. The floor tempereture (TCAT) sensor 15 to detect is 
attached. 02 as an exhaust gas concentration detector The upstream of the exhaust gas purifying facility 
14 of an exhaust pipe 13 is equipped with the sensor 12, and it detects the oxygen density in exhaust gas, 
outputs the signal according to the detection value, and supplies it to ENG-ECU5. 
[0014] Moreover, the electronic control unit 30 for driving wheel slip detection (henceforth "TCS- 
ECU") is connected to ENG-ECU5. Sensors 31 and 32, the coupled driving wheel speed sensors 33 and 
34 which detect the rotational speed WRR and WRL of a coupled driving wheel (not shown) on either 
side, and the steering sensor 35 which detects ****** delta of a steering handle (not shown) are 
connected to this TCS-ECU30 whenever [ speed-of-drive-wheel / which detects the rotational speed 
WFR and WFL of a driving wheel (not shown) on either side ], and these sensors 31-35 supply that 
detecting signal to TCS-ECU30. The steering sensor 35 is a sensor which outputs an absolute angle 
called whenever [ negative angle ] (-1 degree, -2 degrees, --) by ****** whenever [ positive angle ] (+1 
degree, +2 degrees, --) by ****** by making a neutral point into nullity. 

[0015] In addition, in this example, ENG-ECU5 constitutes an engine power reduction means and a 
mode switch means, and TCS-ECU30 constitutes a superfluous slip detection means. 
[0016] ENG-ECU5 operates various sensors and the input signal wave from TCS-ECU30 
orthopedically, corrects a voltage level to predetermined level, and consists of 5d of output circuits 
which supply a driving signal to storage means 5c which memorizes various operation programs, the 
result of an operation, etc. which are performed by input circuit 5a which has the function of changing 
an analog signal value into a digital signal value, central data-processing circuit (henceforth "CPU") 5b, 
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and CPU5b, and said fuel injection valve 6 etc. 

[0017] CPU5b is based on various above-mentioned engine parameter signals, and is 02. Fuel injection 
duration TOUT of the fuel injection valve 6 which synchronizes with said TDC signal pulse based on a 
degree type (1) and (2) according to an engine operation condition while distinguishing various engine 
operation conditions by the sensor 12, such as a feedback control operating range to theoretical air fuel 
ratio, and an open loop control operating range, And the fuel injection duration TMA for acceleration 
increase in quantity which does not synchronize with a TDC signal pulse is calculated. 
[0018] 

TOUT =Ti xKTCS xKWOT x-2xKl+TACC xK2+K3 .... (1) 
TMA=TiAxKl A+K3 A .... (2) 

Ti map for Ti being basic fuel quantity and basic fuel injection duration specifically determined 
according to an engine speed Ne and the absolute pressure PB A in an inlet pipe, and determining this Ti 
value here is memorized by storage means 5c. Moreover, TiA It is a fuel increase-in-quantity reference 
value at the time of the acceleration which does not synchronize with a TDC signal pulse, and storage 
means 5c memorizes as a map like Ti. 

[0019] KTCS When the superfluous slip condition of a driving wheel is detected, as mentioned later, it 

is the Lean-ized correction factor set as a value smaller than a value 1.0, and is set as a value 1 .0 at the 

times other than the superfluous slip condition of the above-mentioned driving wheel. 

[0020] KWOT Two are the rich-ized correction factor of the mixer at the time of throttle- valve full 

open, and K002. 02 calculated according to the output of a sensor 12 A feedback correction factor and 

TACC It is the acceleration increase-in-quantity variable applied at the time of acceleration of an engine 

1. 

[0021] Kl of a formula (1), K2, and K3 And Kl A of a formula (2) and K3A are other correction factors 
and amendment variables which are calculated according to various engine parameter signals, 
respectively, and are determined as a predetermined value with which optimization of many properties, 
such as a fuel consumption property, an engine acceleration property, etc. according to an engine 
operation condition, is attained. 

[0022] CPU5b determines ignition timing thetalG according to an engine speed Ne and the absolute 
pressure PBA in an inlet pipe further. 

[0023] CPU5b outputs the signal which drives a fxiel injection valve 6 and an ignition plug 16 through 
5d of output circuits based on the result which computed as mentioned above and was determined. 
[0024] Drawing 2 is the block block diagram showing the internal configuration of said TCS-ECU30, 
and the detecting signal of the coupled driving wheel speed sensors 33 and 34 of said right and left is 
inputted into the 1st subtracter circuit 41 and the 1st averaging circuit 46, respectively. The 1st 
subtractor circuit 41 computes speed-difference deltaVr (=WRL-WRR) of the coupled driving wheel 
speed WRL and WRR on either side, and supplies it to the 1st multiplication circuit 42. By carrying out 
the multiplication of the tread width of face d of a coupled driving wheel on either side (for example, d= 
1.2m) to said speed-difference deltaVr, the 1st multiplication circuit 42 computes approximate- value Y'n 
(=deltaVrxd) of a yaw rate, and inputs it into the 1st store circuit 43 and filter circuit 44. The 1st store 
circuit 43 is approximate- value Y'n of said yaw rate. It memorizes and is value Y'n -1 last time. It inputs 
into said filter circuit 44. Here, since the operation of filtering is repeated in a fixed cycle, Subscript n 
and n-1 express the value this time value of the cycle, and last time. 

[0025] Said filter circuit 44 is approximate-value Y'n of a yaw rate. It filters and is the yaw rate Yn. It 
obtains and the 2nd store circuit 45 is connected to the output side. This 2nd store circuit 45 is the output 
Yn of a filter circuit 44. It memorizes and is last value Yn-1 and second- from-last-time value Yn-2. It 
carries out and inputs into a filter circuit 44. A filter circuit 44 is input signal Y ! n mentioned above, Y f n - 
1, Yn-1, and Yn-2. It applies to a degree type (3) and is the yaw rate Yn. It computes and the 2nd 
subtractor circuit 51 is supplied. 

[0026] Yn =alphal xY'n+alpha2 xY'n-l+betal xYn-l+beta2 xYn-2 .... (3) 

It is alpha 1, alpha 2, beta 1, and beta 2 here. It is the constant determined by the experimental result. 
[0027] This filter circuit 44 is a recursive mold low pass filter (reduction passage filter), and it is used in 
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order to remove the effect of the coupled driving wheel speed WRL and WRR on right and left by 
vibration of a vehicles suspension. For example, the filter circuit 44 since the frequency range of the 
yaw rate used for control of vehicles movement to the fluctuation frequency of the coupled driving 
wheel speed WRL and WRR of right and left by vibration and resonance of the suspension under bad 
road transit being 10HZ degree is about 0-2Hz makes 3Hz or more a decay area, and is approximate- 
value Y'n of a yaw rate. He is trying to filter. Yaw rate Yn It is the value which presumed the actual yaw 
rate centering on the central axis of vehicles, and a negative value is outputted for a positive value by 
leftward revolution in rightward revolution, respectively. 

[0028] Said 1st averaging circuit 46 computes the average Vv (= (WRL+WRR)/2) of the coupled 
driving wheel speed WRL and WRR on either side as whenever [ car-body-speed ], and supplies it to the 
calculation circuit 57 whenever [ criteria deflection (Ds) calculation circuit / which mentions this 
calculation value later with the operation parameter selection circuitry 47 / 54, and criteria speed-of- 
drive-wheel ] (Vref). The operation parameter selection circuitry 47 is Vv whenever [ said car-body- 
speed ] about the value of the operation parameter al used for the operation in the criteria yaw rate 
(Ybn) calculation circuit 48 connected to the output side, a2, bl, and b2. It responds and chooses and the 
this selected value is inputted into the criteria yaw rate calculation circuit 48. 

[0029] On the other hand, this 3rd store circuit 49 memorizes detected ****** delta by connecting the 
output side of the steering sensor 35 to the 3rd store circuit 49, and it is last value deltan-1 of ******, 
and second-from-last-time value deltan-2. It carries out and inputs into the criteria yaw rate calculation 
circuit 48. It is the criteria yaw rate Ybn by which the 4th store circuit 50 was connected to the output 
side of the criteria yaw rate calculation circuit 48, and this 4th store circuit 50 was computed. It 
memorizes and is this storage value Last value Ybn-1 and second-from-last-time value Ybn-2 It carries 
out and inputs into the criteria yaw rate calculation circuit 48. The criteria yaw rate calculation circuit 48 
is the criteria yaw rate Ybn which should exist now based on the change hysteresis (deltan-1 and deltan- 
2) of ****** delta, and the change hysteresis (Ybn-1 and Ybn-2) of criteria yaw rate Yb itself. It 
computes by the physical model type (4), and inputs into said 2nd subtractor circuit 51 and the steering 
property distinction circuit 52. 

[0030] Ybn =al xdeltan-l+a2 xdeltan-2-bl xYbn-l-b2 xYbn-2 .... (4) 

This criteria yaw rate Ybn Yaw rate Yn It calculates as a signal showing a negative ideal yaw rate 
similarly at the time of positive anticlockwise rotation at the time of clockwise rotation. 
[0031] Said 2nd subtractor circuit 51 is the yaw rate Yn computed by said formula (3). Said criteria yaw 
rate Ybn Deflection Dr (=Yn-Ybn) is computed and it inputs into said steering property distinction 
circuit 52 and the absolute value-ized circuit 53. The absolute value-ized circuit 53 inputs absolute value 
|Dr| of said deflection Dr into the 3rd subtractor circuit 55. The steering property distinction circuit 52 is 
said criteria yaw rate Ybn. Based on deflection Dr, a steering property is distinguished as follows, and 
the result is supplied to the criteria deflection (Ds) calculation circuit 54. 

(1) Ybn > At the time of the time of 0 and Dr>0 or Ybn <0, and Dr<0, it distinguishes from over 
steering. 

(2) Distinguish from understeering at the time of the time of Ybn <0, Dr> 0 or Ybn >0, and Dr<0. 
[0032] In Ds calculation circuit 54, it is Vv whenever [ said car-body-speed ] in a steering property 
distinction result. ****** delta detected by the steering sensor 35 is inputted, and this Ds calculation 
circuit 54 computes the criteria deflection Ds based on those input signals, and inputs it into said 3rd 
subtractor circuit 55. This criteria deflection Ds is the reference value of said yaw rate deflection Dr 
computed based on Vv, ******delta, and a steering property whenever [ car-body-speed ], and is Vv 
whenever [ car-body-speed ]. It is set as such a big value that it is small and ****** delta is large. As for 
this, whenever [ coupled driving wheel speed, i.e., car body speed ] is low, and ****** delta is the 
criteria yaw rate Ybn computed in the criteria yaw rate calculation circuit 48 to becoming nonlinear [ the 
steering property of vehicles ], when it is size. Since it is linearity, it is the criteria yaw rate Ybn. Yaw 
rate Yn It is because deflection Dr becomes large. Moreover, since it will become understeering 
orientation if superfluous driving force is applied in the case of front-wheel drive vehicles, cutting a 
steering, when the distinction result of the steering property distinction circuit 52 is understeering, said 
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criteria deflection Ds is made small. This increases the gap B of yaw rate deflection absolute value |Dr| 
mentioned later (=|Dr|-Ds), and acts in the direction in which engine power is finally reduced. 
Consequently, the above-mentioned understeering orientation can be prevented. Since it becomes over 
steering orientation on the other hand when superfluous driving force is applied in the case of rear-drive 
vehicles, he is trying to change the criteria deflection Ds in the direction in which engine power is 
reduced when an over steering condition is detected conversely in the case of the front-wheel drive 
vehicles mentioned above. 

[0033] Said 3rd subtractor circuit 55 computes the gap B of said yaw rate deflection absolute value |Dr| 
(=|Dr|-Ds), and inputs it into the 2nd multiplication circuit 56. The 2nd multiplication circuit 56 
computes correction term KxB for carrying out the multiplication of the predetermined constant K to 
said gap B, and amending Vref whenever [ criteria speed-of-drive-wheel / which is mentioned later ], 
and supplies it to the 4th subtractor circuit 58. 

[0034] It is Vv whenever [ average / of the coupled driving wheel speed computed in said 1st averaging 
circuit 46 /, i.e., car body speed, ]. The Vref calculation circuit 57 is [ whenever / criteria speed-of-drive- 
wheel / which is inputted ] Vv whenever [ this car-body-speed ]. It responds, and as whenever [ criteria 
speed-of-drive-wheel ] (Vref), VR2 is computed [ whenever / desired value / of whenever / speed-of- 
drive-wheel / VRP, and predetermined speed-of-drive-wheel / of ** a 1st ] whenever [ VR1 and 
predetermined speed-of-drive-wheel / of ** a 2nd ], and it inputs into said 4th subtractor circuit 58. The 
4th subtractor circuit 58 subtracts said correction term KxB from VR1, VR2, and VRP whenever [ said 
three criteria speed-of-drive-wheel ], and inputs it into the DUTY calculation circuit 60 which computes 
the slip value DUTY which is a parameter [ VRP / (=VRP-KxB) / VR1 (=VRl-KxB), VR2 (=VR2- 
KxB), and ] according to the slip condition of a driving wheel whenever [ after amendment / criteria 
speed-of-drive-wheel ]. 

[0035] on the other hand, the detecting signal of sensors 31 and 32 is inputted into the 2nd averaging 
circuit 59 whenever [ on either side speed-of-drive-wheel ] ~ having - this - the 2nd averaging circuit 
59 computes the average VW (= (WFL+WFR)/2) of whenever [ on either side speed-of-drive-wheel ], 
and inputs it into said DUTY calculation circuit 60. 

[0036] VR1, VR2, and VRP are [ whenever / said three criteria speed-of-drive-wheel ] Vv whenever 
[ car-body-speed ], as shown in drawing 3 . It is Vv whenever [ this car-body- speed ]. It is VW 
whenever [ speed-of-drive-wheel ]. It is computed based on the straight lines A, B, and C which show 
relation. Slip ratio lambda which generally expresses the degree of a driving wheel slip is lambda= 
(VW-W)/VW.... (5) 

Although it is alike and is computed more, when this slip ratio lambda increases, the driving force 
(namely, travelling direction of vehicles) of the lengthwise direction by the tire, the road surface, and 
frictional force serves as max with the 3rd slip ratio lambda 2 (for example, 15%), as the continuous line 
of drawing 4 shows, and slip ratio lambda is lambda 2. It will fall, if it exceeds. Moreover, the marginal 
lateral force of a tire and a road surface declines, so that slip ratio lambda is large, as this drawing 
destructive line shows. Therefore, Slip lambda is the 2nd slip ratio lambda 2. If it exceeds, the driving 
force of the both sides of a lengthwise direction and a longitudinal direction will decline, and sufficient 
driving force or marginal lateral force will no longer be acquired. It is in the condition that the grip by 
which slip ratio lambda did not exceed a limit, but was stabilized by the driving wheel slip when smaller 
than the 1st slip ratio lambda 1 (for example, 5%) is obtained on the other hand. 
[0037] Taking an above-mentioned point into consideration, the straight lines A and B of drawing 3 are 
the 1st and the 2nd slip ratio lambda 1 of drawing 4 , and lambda 2. It is made to correspond. It is VW 
whenever [ speed-of-drive-wheel / which was detected ]. It is VV whenever [ car-body- speed ]. When 
relation is in the field between straight lines A and B Since the increase orientation of driving force is in 
a linearity field to the increment in slip ratio, driving wheel slip control according to the slip value 
DUTY which mentions VRP (it corresponds to the straight line C of drawing 3 ) later as desired value of 
whenever [ speed-of-drive-wheel ] whenever [ used as slip ratio lambda=lambda 0 (for example, 8%) / 
speed-of-drive-wheel ] is performed. However, whenever [ criteria speed-of-drive-wheel / which is 
actually used for calculation of a DUTY value ] are V'Rl, VR2, and VRP whenever [ after the 
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amendment amended in said 4th subtracter circuit / criteria speed-of-drive-wheel ]. 

[0038] Said DUTY calculation circuit 60 is VW whenever [ speed-of-drive-wheel / which was 

detected ]. V ! R1, VR2, and V'RP are applied to degree type (6) - (10) whenever [ after amendment / 

criteria speed-of-drive-wheel ], the slip value DUTY is computed as a parameter according to the degree 

of a driving wheel slip, and ENG-ECU5 is supplied by making this calculation result into a DUTY 

signal. 

[0039] 

DUTY=(VRPn-VRln)/(VR2 n-VRln)-Dn .... (6) 

Dn =Dn-l+deltaDn.... (7) 

deltaDn =KP xdeltaVWP+KI x (VRPn- Vwn) 

+ KD x (delta VWn-delta Vwn-1) .... (8) 

deltaVWn=VWn-VWn -1 .... (9) 

deltaVWp=(VWn-l-VRPn-l)- (VWn-VRPn) .... (10) 

They are KP, KI, and KD here. They are predetermined proportional gain, integral gain, and a rate gain, 
respectively. Moreover, since an operation is repeated in a fixed cycle, Subscript n and n-1 express a 
value this time value of the cycle, and last time. 

[0040] The above-mentioned formula (6) By computing the slip value DUTY using - (10), it is VW 
whenever [ speed-of-drive-wheel / which applied the so-called trace mold PID control to driving wheel 
slip control, and was detected ]. The effect of the noise component (error element) contained can be 
reduced, and suitable driving wheel slip control can be performed. In addition, the slip value DUTY 
turns into such a big value that slip ratio lambda of a driving wheel is high. 
[0041] As mentioned above, the slip value DUTY is Vv whenever [ car-body-speed ]. Whenever 
[ criteria speed-of-drive-wheel / which is responded and computed ] VR1, VR2, and VRP It is Vv 
whenever [ steering property (degree of over steering or understeering) ******delta, and car-body- 
speed ]. Whenever [ criteria speed-of-drive-wheel / which amended by correction term KxB which 
responded and was obtained ] V'Rl, VR2, and V'RP, It is VW whenever [ speed-of-drive-wheel / which 
was detected ]. It is based, and since it is computed, by performing an engine output control using this 
slip value DUTY, the large range of whenever [ car-body-speed ], and ****** is covered, and suitable 
driving wheel slip control and the yaw kinematic control of vehicles become possible. 
[0042] Next, the contents are concretely explained for the engine output control based on said slip value 
DUTY which TCS-ECU30 outputs. 

[0043] As shown in the flow chart of drawing 7 , in the usual operational status, it is TCLEVEL at step 
SI. A table 1 is chosen and it is the TCLEVEL. Reduction control of engine power is performed by the 
normal mode based on a table 1 . 

[0044] It is TCLEVEL as shown in the left column of drawing 5 . A table 1 performs eight steps of 
engine output controls, level N, level R, level 0, level 1, level 2, level 3, level 4, and level 5, according 
to said slip value DUTY. 

[0045] Drawing 6 shows the reduction means of the engine power actually applied in said each level, 
and #l-#5 of a horizontal axis show the gas column number. Here, output reduction according [ output 
reduction according / Normal operation and R without output reduction in N / to ignition retard and L ] 
to Lean-izing of an air- fuel ratio and F/C are output reduction by fuel cut. It **. The slip value of a 
driving wheel on the smallest level N Normal operation of all gas columns, The slip value of a driving 
wheel follows on increasing. On level R The ignition retard of all gas columns, Concomitant use of the 
formation of air- fuel ratio Lean of all gas columns, and the formation of air-fuel ratio Lean and a fuel cut 
with level 1 - level 4, [ on level 0 ] On the level 5 with the largest slip value of a driving wheel, it 
follows on the fuel cut of all gas columns being performed and shifting to level 5 from level N, and it is 
set up so that the amount of reduction of engine power may increase gradually. According to the 
magnitude of the slip value DUTY which TCS-ECU30 outputs, i.e., the magnitude of the slip value of a 
driving wheel, engine power decreases by this, and the superfluous slip of a driving wheel is controlled. 
[0046] Then, when it is judged whether the engine speed Ne which an engine speed sensor 10 outputs at 
step S2 is over the reference value NSTCH (for example, 5000RPM) and it is YES, it is TCLEVEL at 
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step S3. It is judged whether it is over said level R. Predetermined time until a timer counts up by step 
S4 further at step S3 in YES It is judged whether (for example, 3sec) passed, and when it is YES, an 
engine speed Ne exceeds a reference value NSTCH. TCLEVEL TCLEVEL shown in the right column 
of drawing 5 at step S5 when said level R is exceeded and predetermined time has passed A table 2 is 
chosen and reduction of the engine power by the exhaust gas temperature degraded mode is performed. 
In addition, it is TCLEVEL at the step S3 when Ne becomes below the reference value NSTCH at step 
S2. When it becomes below the level R, a timer is set to zero at step S6 each time. 
[0047] TCLEVEL shown in the right column of drawing 5 A table 2 is said TCLEVEL. It does not have 
the level R and level 0 in a table 1, but all the fields of the slip value DUTY corresponding to it serve as 
level 1. Therefore, this TCLEVEL If a table 2 is chosen, air-fuel ratio Lean-ization of the ignition retard 
of the level R on which exhaust gas temperature tends to rise, and all the gas columns of level 0 will not 
be performed, but reduction of the formation of air-fuel ratio Lean and the engine power by concomitant 
use of a fuel cut will be performed in the level 1 of the next step story of Normal operation of level N. 
[0048] At usual operational status with few possibilities that will ** and the temperature of exhaust gas 
will rise, it is TCLEVEL. Choose a table 1 and engine power is finely controlled by the normal mode. If 
a possibility that can control a driving wheel slip effectively, and the condition that an engine speed is 
high and that the slip value DUTY is large will continue, and the temperature of exhaust gas will rise 
increases TCLEVEL to which temperature of exhaust gas cannot rise easily A table 2 can be chosen, 
engine power can be reduced by the exhaust gas temperature degraded mode, and engine-performance 
maintenance and failure prevention of the exhaust gas purifying facility 14 can be aimed at. 
[0049] Drawing 8 shows the flow chart of the 2nd example of this invention, and is said TCLEVEL at 
this example. A table 1 to TCLEVEL A switch on a table 2 is performed by another conditions. That is, 
it is TCLEVEL at step S7. Floor tempereture TCAT which the floor tempereture sensor 15 of the 
exhaust gas purifying facility 14 outputs at step S8 in the condition that the table 1 was chosen If a 
reference value TCR is exceeded, it is TCLEVEL at step S9. A table 2 is chosen and the rise of exhaust 
gas temperature is prevented. 

[0050] As mentioned above, floor tempereture TCAT of the exhaust gas purifying facility 14 Direct 
detection is carried out and it is TCLEVEL. By switching a table, overheating of the exhaust gas 
purifying facility 14 can be prevented much more certainly. 

[0051] As mentioned above, although the example of this invention was explained in full detail, this 
invention can perform various small design changes, without deviating from this invention which is not 
limited to said example and indicated by the claim. 
[0052] 

[Effect of the Invention] When predetermined time passes [ the condition that an internal combustion 
engine's rotational frequency exceeds a predetermined value, and a slip value exceeds a predetermined 
value ] as mentioned above according to the 1st feature of this invention, Since engine power reduction 
mode is switched to the exhaust gas temperature degraded mode from the normal mode with the mode 
switch means, When there is no possibility that exhaust gas temperature may rise too much, an engine 
output is effectively reduced by the normal mode, and when there is a possibility that exhaust gas 
temperature may rise, an engine output can be reduced, controlling the temperature rise of exhaust gas 
by the exhaust gas temperature degraded mode. Consequently, the rise of the floor tempereture of an 
exhaust gas purifying facility is prevented, and engine-performance maintenance and failure prevention 
of the exhaust gas purifying facility are attained. 

[0053] Moreover, since according to the 2nd feature of this invention engine power reduction mode will 
be switched to the exhaust gas temperature degraded mode from the normal mode if the floor 
tempereture sensor of an exhaust gas purifying facility detects that the floor tempereture exceeded the 
predetermined value, even if it is the case where the floor tempereture of an exhaust gas purifying 
facility exceeds a predetermined value by a certain reason, the floor tempereture can be reduced 
promptly and an exhaust gas purifying facility can be protected much more certainly. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(4) »H¥5-1613 

ttdn-i , f)^0Mon-2 t Lr*-*3-i^- Ufa}® 

S&4 SCATJ-fSo 16013- U- h«tBES&4 SOtbTj 
HUMU JMOESEI»5 0 »»40C18 

OI4gtii£,X7i£ig3-U<- h Ybn SrKttU 
fSEteHtlffllSlittY bn-i , lf*@flYb»-2 tus 
i$3-P- h#ai(sI8&4 8 i:A7j-f S 0 gi£3-b- h 
»aJ®SS4 8(4, (gjKft 5 OlE-ftSS (on-i , 
<Jn-2 ) t, *ig3-U- h Yb&fcnmtlStm (Yb 
n-i , Ybn-2 ) SHE**'** 3-1' 

70 -hYbn i^jm.^r'^ (4) S-J^giBU llfrEfc 
2 OttKQtt 5lS^r7'J> * r *H4*jai@i& 5 2 (- 
A7j-fSo 

[0 0 3 0] Ybn = a i XJ»-i + a2 X <J„-2 - 

bi XYbn-i -b2 XYbn-2 (4) 

;o£$3-U-hYbn (43-W-KYn tmm-& 

mmmiTE<r>^ tE.M®m±n<ow&.&}%3-u- vat 

[0 0 3 1 ] BtrE* 2 <Oi(£|£[a]& 5 1 (4, fES ( 3 ) 
-cnthZtitza-U- h Yn «rEa6*3-W-hY 
20 bn tcOflMDr (=Yn -Ybn ) ^r^Jii L, mTEX 
f7')> ^#14*JgUHI!& 5 2 &tt ! ';|&*HfiftHIS§ 5 3 t- A 
So S6*tttftia8& 5 3 (4frEffi^D r O^feitit | D 
r I **3 0«|tiUB5 5HAtJl-S. ^7U>^ 
2 14, frE^i»3-l — f-Ybn tfl^D 
r iClo'v^XfT'J V-^ltSr^OiT UflJglJL, 
-?-0*S*££mfl!SM (Ds) Hta0tt5 4UW»i"4. 
(1) Ybo >0, D r >0i?)ti, XI4 Ybn < 

o, d r < o«ofc *utt*-/<-^^f-r >; ><rtmmir 

O 

30 (2) Ybn < (K Dr>0Ot^ XiiYbn > 

[0 0 3 2 ] D sirifciHi&S 4 U(i, ^fr'J 

D s»£iilnIK5 4 (i^ti.^OA*M^U*o*v^-C*mfi 
ID s ^»ffiLrfriSH3 0««IllK5 5i:A*no 

w*>m*m&&& < e^ft * *»*-c*« t » u 

h Y bn *^B-C*-5»fca<>C ii(3-I/-hYbn t 
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7 * 

itffil Dr | (Of jlB (= I Dr I - Ds) B, CfcUfc^TJUHSlU -ttUIEtttt* U * 7V) 

4. ±Kr>^-^rry >* r «l6ltlWlhi- A = (V« -Vv ) /v« (5) 

-*^7V>^ra*fcfflLfcfc*K*>->*>W»*B: -/"/*Aa (Wxtfl 5%) -C**fcfc*K ^'' 7 ^ 

T*-***WI=» «fll«*DB*jEffcS**J:'-5ULr Art* A 2 *«x.4 kfiTi"*, t £9 4 V tUm tof* 

v , 4o 70 IHt*linia+**"C3i-*'J: o l-*'7~ y-7**A tJ**:#v> 

{0 0 3 3] IftE* 3 OttftStt 5 5 (i, WE3-1'- 13: fc'l&T-f 4o 86oT, X'J^l«1l20X<J^ 

HlSfttttt | D r I Of ttB (= I D r I - D * ) * A 2 Srfii* fc*K*KnRy*^l*IO^»IEft^*t|&T 

i"4«JWE»l»aSV r e f *1fjE1-4fc*«>1tjE*K %) «t •) *3 v> t « (iSEtt*&* 'J «rSii* , 

XB^fffiU *4«j(»B»5 8i:WM-*. ftJtLfcyU fcft-CV»*tt»-C*4. 

[0 0 3 41 TWIB*lWSp*S;«[»m@l»4 [0 0 3 7] ±J60At#tLt, IBS Oft* A; B<± 

*OIMW«KOW«[, BP Vv *»X»Sit* 14WiltS2^'j77-fA, , A2 K*H£-r4J: 

*i|HEft*a«Vr e f#ailH!SS5 7 l±, ftW««V iKU Lfc«MM»*K V. t*f*il«Vv fcOR 

. llfcUTJSiWOMMi* (Vr e-f ) tU,-I»» 20 ff4<lUtA t B<OB«>**l*lU** t * 

w»rste»*aKVR2*»mL, ■«rE»4o«jtiaiS5 t% x«j = ao ■(«*.i*8%) tiAinita 

8i=X»-#-t. »4 0«JtB»5 8I±, *E3oolf« «Vrp (E 3 OftfcC \Z»1&) 

lEtft^iSSVR,. V R2 RO f VRP^ibfifrieMIESKxB* LT, Mt^X'; 7-/fiDUTYf:C^:IEi*^'J 

W(-LT, 1«jEftoafeiWE»lia«V' ri ( = Vr,-K vfMWiftOo fc£U «*UDUTY1©*IBK« 

XB) , V* R2 ( = Vr 2 -KXB) RtfV rp ( = Vrp ffli-436ijlC«ttagE«**E*4 0«|til»l?1tIESH 

— k x b ) *, mxmnzvv-fimK&ct:'*?*- fcttiE«o*iME»***v' «>- v r 2 s^v rp-c- 

?t*^X'j77-fDUTY^*ffit^DUTYIffil £>4o 

B6 0a»tS. [0 0 3 8] «rEDUTY#m@e&6 014, teffiLfclB 

[0 0 3 5] ^0|EI*^iIK-t>-9-3 1, 3 2 50 U^SSVw t, ' mE»*>*iWEi&ttiS«V' ri, V 

OfcaiflMS-U:, *2«>3p*Mt*tBH»5 9KA2»£*t, R2S.r>*V RPtSr^* (6) - (10) USfflLT, SB 

*Vw (= (Wfl+Wpr) /2) t»aL tffEDUT «LDU T Y**ffl U l«HB«f**DUT Y«*t LT 

Y»fflllIS&6 0(cX^-t"4 o ENG-ECU5i:ftet4. 

[0 0 3 6] TftE3oo£i$SfEi&!frit£VRi, VR2acK [0 0 3 9] 

DUTY= (VRPn-VRln ) / (V R 2n-VR1n ) ~ Do (6) 

Dn =Dn-1 + ADn 17) 
4Dn =Kp XAVkp + Ki X (VRPn -Vwn) 

+ Kd X (A Vwn-A Vwn-t) (8) 

aV«n = V«»-V«n-l — — O) 

AV«fp = (Vwn-l - VRPn-1 ) - (Vvin-VRPn ) (10) 

»*y<f>, «»y-f>-e**. *fc«*n, n- 4* xy^tDUTYtt; 

4 9n,0><mvL. mmmn^ 0 [0041] ±a£o*$u, ^-j^ttDUTYii, * 

[0 0 4 0] ±e* (6) - do) tfflwjyy ff»*vv i-iscrjuasttaatwemtasEVBi. v 

ftDUTY*»ai-t4^ tt:i «K ttfMfr* "J ? TTWiW r2#.£>'Vrp£, X^r'J>^1ftt (*-/<-Xf7'J/ 

ftiigVw u*4ii4/-fXjft» (mM^*) <7>g^#t 50 #SS*V. Ui&i:fcHiEWKXBUJ:*)HiEL-C»<b*t 
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9 

fc*«KI»*KV' ri, V R 2f V rp£, f&itiL*: 
[0042] tcs-ecu3 o ^m^i - ^ lifrK 

OSSKttBTMiXT * */S 1 -CTClevel T--ffr 1 
iMiRSit, ^-cotClevel f -7'^ n:io'<Sf : e- 

[0 0 4 4] m 5 OSflBtC^-t ± -5 U> TClevel -r- 
7*1 IMMEXU 7 7lDUTYi:i£«i:TW^^N, U 
/<;ur, u^;uo, u-^;n> u^<^2, w 
4 , *J J: u^/u 5 <0 8 gpgox. > v > tiHjffl'M * 

[0 0 4 5] IH 6 <i«|B#V^;uUi5V*-C*Bluaffl* 

7axj^7 M^aajflttH*^***, lit, lEttte 
/uN**e> i*^* 5 u»frt*KW*v^ x.> v >ai*<7)fi 

TCS-ECU3 O^ffitf-r^XiJ y ZfDUT Yco^c 

[0 0 4 6] Sc^T, Xf7 7'S 2-ex>v>0|KS-t 
>**M 0^£iitli* ; 5> J1 >> ; >l°lte^N e 7^ ? ^i|lfSNsTCH 

(ffllxtf, 5 0 0 0 RPM) *jffi£Tv>4rt'rt*PJBfS 
ix, YE SOi^C(i^f7 7S 3 "CTClevel ^fTlS 
U^;UR5rMx.Tv^^ ? *iJttfr^^4o 7S 3 V 

YE S<7)ft&(:(i, 1C^T7 7S 4 T**-f t*** * > 
h7 7WJT^3r^H 3 sec) 

EUS^Ne^iSffiNsTCHSriex.. TClevel ^HiTSE^ 

xf7 7s 5-ed5o*flau^i"TCLEVEL f--y^2 

»Ofii**»jtff 5*L4o PS, Xf7 7 , S2T'Ne«l 
ttNsTCHtlTfcftofctl^ totVZT v 7S 3tTC 
level ^U^^RJlTiiof:i^:ii> -e-<o*P*xf- 
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7 7'S -7* ? -tfnU-t -y h JiUo 

[0 0 4 7] H5 0frffil-^1"TCLEVEL r-7*2 

«i, ffirffiTCLEVEL f-r/ncmi/^Rt^ 

level x-7*2a*iIiR£ft4^ t^^'^SS^iS 
L^l^^RO^JOJ 9- b\ toilful*' OVA*. 

(go^SFSov^u l icisv^T^Jfc'J - ><U7^x 
/0 ;w*y h cofftffi U £ £ xl > v > aj#^lB:i«7J*fr *>ft4o 
[0 0 4 81 lit, D^xoaS^ti^fttt 
7S^4:v^a#atE«!K-C(iTCLEVEL x-7/U 1 t«« 
LTii**- K-ei>v>ffl* ****** <«IWL- 

v y mm&ft < x y -y rtD uty * v^«@. 
fi^^^<7)za«^±#titv^TCLEVEL f--r^2 

*SW LTS^^^ia*KT^e- Ktx > y > ffi^ S: fi 
ML. 4 0ttft*«fi:*aiWJh*ia 

[0049] msi^^m<om2mmm<oyu-^-^- 
v*7T.-ti><DX^ ^o**fet?y-ei±mffiTCLEVEL x-r 

JH T Clevel 2 -O^D *5 *i* f »JO*fr 

fi^*^^t^fil 4<7)Mc^'t:>^l 5^m^i"4^iS. 
Tc at ^HiTcRiii^^ ^T77-S9tTC ■ 
level x-r^2**a«5StLT*f*^^fflK^±#* t W 
ih$tL^> 0 

30 [0 0 5 0] ±^<tit^ »*^»ffc««l 4 CO* 
^Tcat *i£S^aitT TClevel f-^tfflOfti 

[oosi] a±, *»iHo*it«*»atfc* f . 

l6HUEtt?ixfc*»W*ifctt"***^fc&<> It^^h 
[0 0 5 2] 

50 14«*i*tttaiWih* t it**ft4o 
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* -1 JtH U ftK+ & Z t #x- # & o 
[BllEOW#fcllUilJ] 

[0 1 ] Clbtt* 'J y -/MlPXIKodflMfliftB 
[B 2 ] ffiiit&* 'J v 7tikttJB«?HNflP&C«>7*a y ? ;o 14 
0 1 5 

[a 3 ] jfEitbtto * 'j v -rmvutiz l fe*flta8E t rat 
[14] eiM&<*>*v y -fmtmwsi3<or%&.*Jrrtm 
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